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Monitor forward/backward 
axis accelerometer and 
transverse axis accelerometer. 








Square forward/backward axis 
and transverse axis 
accelerometer signals. 
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Pass squared forward/backward 

axis signal and squared 
transverse axis signal through a 
low pass filter. 
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At the moment of step 
detection, compare the squared 
forward/backward axis signal 
and transverse axis signals. 
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Monitor transverse 
accelerometer signal. 
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transverse accelerometer signal 
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decreasing or vice versa. 
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detection, deduce whether 
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Monitor forward/backward 
acceleration and vertical 
acceleration. 



Take the square of the 
forward/backward acceleration 
signal to determine a variance. 



Take the product of the 
forward/backward acceleration 
and vertical acceleration 
instantaneous signals to 
determine a covariance. 



Take the difference between 
the variance and covariance. 
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forward step, 
do nothing. 
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detection, is the resultant 
signal is smaller than a 
threshold? 
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That step may be deduced to 
be a backward step. 
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If a backward step is deduced, 

the direction for dead 
reckoning calculations by an 
appropriate angle. 
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Reduce the nominal stride by 
an appropriate ratio. 
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Determine the spread vertical 
acceleration between two stens 
(the difference between the 
maximum and minimum 
instantaneous vertical 
acceleration values) 
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At the moment of detection of 
a step, this spread is divided by 
1 the time elapsed since the 
previous step was identified. 
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Is the quotient greater 

than an empirically 
determined threshold? 



Yes 



Increase the nominal stride 
proportionally for purposes of 
dead reckoning calculations. 
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